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Microstructure and Properties of Laser Cladded Nanostructured Bainite Coatings
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Abstract: A Fe-based coating with cracks—free, low dilution and good forming was deposited by high-power CO, laser
cladding technique. The microstructure of this coating was observed and analyzed by optic microscope (OM), scanning
electron microscope (SEM), transmission electron microscope (TEM) and X-ray diffraction (XRD), and its mechanical
properties were tested by means of hardness tests and tensile tests. The results show that the microstructure of this coating
consists of uniformly distributed nanostructured bainite and retained austenite. The plates of bainitic ferrite are 50~80 nm
thick, and each plate is separated by an even finer film of retained austenite with a width of 10~30 nm. The average hardness
of coatings is about 610 HV, the tensile strength and elongation are 1280 MPa and 6.41 % respectively. The fracture
morphology exhibits the characteristics of ductile fracture with dimples.
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Fig.1 Microstructure of laser cladding layer
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Fig.2 X—ray diffraction pattern of cladding layer
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Fig.3 TEM micrographs of cladding layer
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Fig.4 Hardness distribution of the cladding layer
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Fig.5 Stress—strain curve of the cladding layer
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Fig.6 Fracture surface appearance of the tension specimen
of cladding layer
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